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Introduction and Aim of The Work 

1 

Introduction 

Chemotherapy is an important primary and adjuvant 

therapy for cancer patients. The cytotoxicity of antineoplastic 

agents affects not only tumor cells but also rapidly 

proliferating normal cells (Hirotani et al., 2006). 

Severe adverse drug reactions (ADRs) are a major issue 

for drug therapy because they can cause serious disorders and 

be life-threatening. Many severe ADRs appear to be 

idiosyncratic and unpredictable. Genetic factors may underlie 

susceptibility to severe ADRs, and identification of 

predisposing genotypes may improve drug therapy by 

facilitating prescreening of carriers for specific genetic 

biomarkers (Tohkin et al., 2010). 

Advances in molecular biology and genetics over the 

past 60 years have facilitated development of multiple 

chemotherapeutic agents that are active against most common 

malignancies. However, significant heterogeneity in the 

efficacy and toxicity of these agents is consistently observed 

across human populations. (Miller and Howard 2007). 

The spectrum of cardiac side-effects of cancer 

chemotherapy has expanded with the development of 

combination, adjuvant and targeted chemotherapies. Their 
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administration in multiple regimens has increased greatly. 

Cardiac toxicity of anthracyclines involves oxidative stress and 

apoptosis. High doses of the alkylating drugs 

cyclophosphamide and ifosfamide may result in a reversible 

heart failure and in life-threatening arrhythmias. Myocardial 

ischemia induced by the antimetabolites 5-fluorouracil and 

capecitabine impacts prognosis of patients with prior CAD. 

Severe arrhythmias may complicate administration of 

microtubule inhibitors (Monsuez et al., 2010). 

Mesenchymal stem cells (MSC) are important cellular 

component of the bone marrow microenvironment in 

supporting hemopoiesis. MSCs are resistant to chemotherapy 

commonly used in hematologic malignancies but are relatively 

sensitive to anti-microtubule agents. However, the response of 

MSCs to other chemotherapeutic agents commonly used in 

solid tumour settings remains unknown (Li et al., 2010). 

Common complications of chemotherapy thus include 

stomatitis and enterocolitis. Methotrexate (MTX) is an 

antimetabolite drug that blocks the production of biologically 

active forms of folic acid. The major lesions resulting from its 

cytotoxic effects occur in bone marrow and the intestinal tract 

(Hirotani et al., 2006). 


